Decreased linezolid uptake in an in vitro-selected linezolid-resistant Staphylococcus epidermidis mutant.
The aim of this study was to characterize the mechanism of resistance to linezolid in an in vitro-selected linezolid-resistant Staphylococcus epidermidis mutant. A linezolid-resistant strain of S. epidermidis was selected by serial passages with increasing concentrations of linezolid. The MICs of linezolid, ciprofloxacin, tetracycline, rifampicin, vancomycin, gentamicin, tobramycin, chloramphenicol and oxacillin were determined. The 23S rRNA gene was amplified and sequenced, to search for mutations conferring linezolid resistance. The MIC of linezolid was also determined in the presence of reserpine. Finally, the accumulation of linezolid was measured and quantified by HPLC/UV. The obtained resistant strain had an MIC of linezolid of 64 mg/L and was stable after several passages on blood agar. The MIC measured in the presence of 25 mg/L reserpine, an efflux pump inhibitor, was not altered (MIC of 64 mg/L). The sequence of the 23S rRNA gene showed that the mutation G2576T (Escherichia coli numbering) was not present and no other mutation was found. An analysis of the accumulation of linezolid was performed, comparing the uptake of the resistant strain with that of the susceptible one. This showed that the resistant strain had significantly lower levels of linezolid accumulation than its susceptible parental strain. The mechanism of resistance to linezolid, in this resistant strain, may be related to a decrease in the antimicrobial uptake. This new mechanism of resistance was also related to a little loss of fitness.